SUBSTANCE USE SERVICES and supports have traditionally been funded without a comprehensive planning model to help allocate resources equitably and according to population needs ([@B43]). This can result in perpetuated gaps in service relative to evolving population needs. The World Health Organization (WHO) *Atlas* (2017) reveals wide variation in type and capacity of substance use services on a global level, not explained by differences in the epidemiology of substance use and dependence. This highlights the lack of planning on the basis of need and calls for a more rational approach that can be applied in different contexts.

Decision support models and tools have been developed for individual client pathways (e.g., [@B39]) but rarely for treatment systems planning and evaluation. Building on the work of [@B17], [@B47] developed a needs-based planning model for Ontario, Canada---a model focused on services for people with alcohol-related problems. The goal was to estimate the number of people in need of services along a continuum of care within a defined planning area. The introduction to this supplement (Rush et al., 2019) summarizes key milestone initiatives that have been undertaken in parallel, or that have built on this early work.

An important development within this body of work, particularly since the mid-2000s, has been the shift from a "continuum model" describing hazardous, harmful, and dependent substance use to a "tiered model" that describes the epidemiology of substance use, including dependence and concomitant physical and psychiatric comorbidity, as a population health pyramid that relates to services of varying types and intensity (see [@B48], for an overview of the evolution of the tiered model). Heavily influenced by the emergent view of substance use disorder as a chronic health condition ([@B33]), researchers are seeing populations as varying along the dimensions of acuity, chronicity, and complexity and needing services of varying type, duration, and intensity in a stepped care framework. This thinking, coupled with advocacy for a broad systems approach to achieve population health impact ([@B3]; [@B25]), has shaped much of the recent work in needs-based planning, including the present project.

In addition to the need for treatment systems to address a broad spectrum of severity with a network of services organized in a stepped care framework, there is a need to consider a host of barriers to seeking help, including accessibility and cost of services, as well as stigma and discrimination ([@B36]; [@B64]). This has resulted in relatively low help-seeking rates that vary by severity and subpopulation (e.g., [@B10]; [@B61]). Self-directed efforts to reduce alcohol or drug consumption ([@B13]), as well as natural recovery/remission without formal intervention by specialized treatment programs ([@B9]; [@B54]), are also important considerations for these planning models, although this does not obviate the need for planning and public investment in recovery-focused services and supports. It is also important to acknowledge that any treatment-oriented planning model should complement, not replace, a community focus on prevention and health promotion ([@B46]).

The conceptualization and measurement of treatment "need" is also particularly important but challenging. For planning purposes, the need for substance use treatment can be defined normatively with diagnostic criteria or by self-report of perceived need (e.g., [@B34]; see also [@B44]). The level of "unmet need" will vary with diagnostic criteria and the threshold of severity used to define need for treatment. To paraphrase [@B35], the crux of the matter is not the operational definition of need per se but rather to find a definition around which clinicians, decision makers, researchers, and other stakeholders can build consensus. This practical approach guided the present adaptation of the original Rush model. A "case-index" strategy was used that combined various indicators from population survey data to approximate an individual's need for services resonating at a clinical level (i.e., had a high degree of face validity). A similar approach has frequently been used in the help-seeking literature ([@B14]; [@B23]; [@B42]) and in treatment system analysis ([@B4]), typically taking into account substance abuse or dependence symptom counts, indicators of psychological stress, and psychiatric comorbidity to develop the severity tiers. The approach has also been used in assessing the need for mental health services ([@B5]; [@B23]), including housing-related supports ([@B19])

Consistent with the tiered framework, in this kind of treatment capacity estimation process it is also necessary, for commissioning and funding purposes, to define services of different types and intensity that are deemed to be the optimal match for people at different levels of need. There is no global consensus on the definition of these service categories, in part because of varying treatment system histories and sociopolitical context ([@B29]; [@B30]). Although common treatment functions can be articulated (e.g., early identification, assessment, withdrawal management, treatment intervention, continuing care), the model of service delivery to operationalize these functions is largely context bound (Rush & Urbanoski, 2019; [@B51]). There are, however, some guidelines for core components of substance treatment systems, such as those recommended by the United Nations Office on Drug and Crimes ([@B57]) and the American Society of Addiction Medicine (ASAM) levels-of-care ([@B18]).

Between 2010 and 2014, Rush and colleagues extended the original "Rush model" to the pan-Canadian context ([@B51]). The present article aims to describe the methodology used to develop and refine key features of the needs-based planning model, provide an overview of the resulting prototype, and offer examples and lessons learned in pilot work.

Method
======

As with the original Rush model ([@B47]), four steps were followed to arrive at parameters and service capacity requirements based on population needs. These steps are summarized below.

Step 1: Determine the geographic area and size of the population served
-----------------------------------------------------------------------

The model was developed to estimate the required capacity of treatment services for people age 15 and over in Canada. At the outset of the project, the country was divided into 87 planning regions as the geographic basis for prioritization and funding of services; in some cases, one health authority covered the province/territory as a whole, and in other instances one province comprised multiple health authorities. This resulted in considerable variation in size and composition of the target population for planning purposes.

Step 2: Estimate the number of people at varying levels of risk and harm within the geographic area
---------------------------------------------------------------------------------------------------

Canadian Community Health Survey 1.2 data ([@B21]) were used to estimate the number of people in the population age 15 and over at each of five levels of need described below. No health administrative data or monitoring systems were used. This survey was heavily oriented toward mental health and substance use, the latter covering use of a wide range of substances including alcohol, cannabis, cocaine/crack, amphetamines, heroin, ecstasy, inhalants, hallucinogens, and steroids. Based on responses to use of any of these substances, the *Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition* (DSM-IV)--based diagnostic module for substance abuse or dependence covered alcohol as well as any one of the illicit drugs ([@B1]). Although tobacco use and pathological gambling were assessed, they were not factored into the present needs classification protocol because there is no consistent approach to planning and funding tobacco cessation or gambling services within the Canadian health systems.

The goal of this step was to develop need categories that were logical, had face agreement with present evidence and clinical experience of engaged stakeholders, and would be useful in separating groups of people according to their need for different services. Each survey respondent was uniquely classified into one of the following need categories:

*Category 1.* This category comprised abstainers and light to moderate drinkers or drug users who reported no problems related to their substance use.

*Category 2.* This category included heavy/binge drinkers or heavy drug users who reported few problems (three or fewer) related to their substance use. Although not meeting the DSM-IV criteria for alcohol or drug dependence, they were considered at moderate risk for health and/or social problems because of their patterns of substance use.

*Category 3.* Included here were substance users experiencing four or more substance use--related problems potentially indicative of substance abuse or dependence OR who fully met the DSM-IV criteria for substance abuse or dependence.

*Category 4.* This category comprised substance users who met the criteria of Category 3 AND one of the following criteria:had a positive response to the survey question, "During the past 12 months, was there ever a time when you felt that you needed help for your emotions, mental health, or use of alcohol or drugs but didn't receive it?"utilized formal health services because of mental health or substance use issues within the past 12 months;showed significant interference in some aspect of their lives from their drug or alcohol use as indicated by the survey's flag variables for alcohol or drug interference (at least 4 of 10 on any of the five interference questions each for drugs and alcohol).

*Category 5.* Substance users who met all the criteria of Category 4 AND all of the criteria listed below:met the DSM-IV criteria for two or more (of five) mental diagnoses (major depression, manic episode, panic, social phobia, agoraphobia without panic);had one or more mental disorders with significant interference (using the mental health interference flag variable) for at least one of these disorders; had a physical or mental condition that reduced ability sometimes/often in one of four areas (home, work, school, leisure).

These algorithms for severity categories were applied to the national data set using SPSS (Version 15.0; SPSS Inc., Chicago, IL). Individual standardized weights supplied in the Canadian Community Health Survey data set were used. [Figure1](#F1){ref-type="fig"} shows the resulting distribution of survey respondents within the five severity categories for Canada as a whole. The percentage in each age and sex subgroup was calculated nationally and synthetically estimated for each local planning area.

![Percentage of the Canadian population age 15 and over in the five severity categories](jsads.2019.s18.51fig1){#F1}

Step 3: Estimate the number of people from Step 2 that should be planned for treatment in a given year
------------------------------------------------------------------------------------------------------

We assumed two pathways into treatment: (a) naturalistic help-seeking, which refers to self-referral, service-referral, or mandated-referral, and (b) help-seeking via referral to treatment from services implementing systematic screening and case identification with a referral-to-treatment component (e.g., SBIRT, addiction liaison).

[Figure 2](#F2){ref-type="fig"} shows the treatment systems flow diagram; a diagram operationalized in a set of Excel spreadsheets for subsequent application. Population over age 15 is noted at the top of the diagram as well as the size of the in-need population. There would be one such diagram (or Excel sheet) for each of the five severity categories, because the distribution of the in-need population is considered to be different for different levels of severity. Parameters p1 to p23 are the proportions of estimated people accessing each level of service in the hypothetical treatment system. In some instances, the value of "p" represents the proportion of people transitioning from one service category to another (e.g., p18, which is the proportion transitioning from withdrawal management to residential services). In other instances, "p" refers to the proportion of people within a broad service category that will receive service in one of its subcategories (e.g., p9 to p11: the proportion of people needing withdrawal management that will receive service in the various subtypes of withdrawal management settings).

![Treatment system flow diagram: Schematic diagram of needs-based planning model for substance use services and supports](jsads.2019.s18.51fig2){#F2}

### Naturalistic help-seeking (p2).

Naturalistic help seeking was estimated from a narrative review of the literature on help-seeking for substance use--related problems. The full details of the review are provided in [@B51]. Synthesis of this literature was challenging, given varying operational definitions of problem severity (e.g., abuse and/or dependence) as well as service use (i.e., specialized substance use services with inclusion or exclusion of such services as mental health, primary care, and less formal sources of help). The period under consideration for either or both substance use problems and use of services also varies across studies (i.e., lifetime or past-12-month rates). Moreover, many studies in this area merge reasons for mental health consultations with those for substance use problems, thereby preventing precise estimation of help-seeking for substance use concerns specifically. In the end, special consideration was given to three international studies that focused on 12-month substance dependence and 12-month use of specialized substance use services ([@B24]; [@B65]; [@B66]) and one Canadian study that derived national estimates for 12-month substance dependence and help-seeking for "emotional, mental or alcohol/drug problems" ([@B59]). [@B64] reported U.S.-based service use rates for alcohol or drug problems of 9% for uninsured populations. [@B65] reported U.S.-based service use rates for alcohol-related problems of 12% for men and 12% for women. [@B24] reported on a large Australian sample and found the percentage using services among those meeting criteria for alcohol or drug dependence to be 14%. These estimates are in the same range as the 13.6% reported by [@B59] for a similarly defined Canadian population using the same survey as used for our derivation of the severity tiers. Based on these studies, our estimate of naturalistic help-seeking for substance use services was 13% of the in-need population for Category 4 severity.

The literature was then re-examined and findings organized by problem severity---one category higher than Category 4 based on mental health comorbidity, and one category lower based on meeting criteria for substance abuse but not dependence. Results tended to show a two-to threefold increase in the probability of help-seeking for the category of survey respondents meeting criteria for substance dependence plus one or more mental disorders (e.g., [@B26]), with increasing numbers of mental disorders being associated with an increase in help-seeking and perceived need for help ([@B37]). The estimate for Category 5 in the needs-based planning model was, therefore, increased by a factor of 2.5 to yield an estimate of 32.5%.

The few studies that separated cases for substance abuse, but not dependence, generally showed a twofold decrease in the rate of help-seeking for the less severe group (e.g., [@B8]). We considered this population to be the most similar to our Category 3 severity and derived an estimate of 6% help-seeking. No study reported data on help-seeking for substance use problems for cases below the threshold of substance abuse or dependence criteria (e.g., harmful or hazardous drinking or drug use). Based on the proportionate increases/decreases in help-seeking across the severity categories three to five, an estimate of 2% was projected for Category 2.

### Help-seeking via systematic screening (p1, p3--p5).

In [Figure 2](#F2){ref-type="fig"}, parameters p1 and p3--p5 refer to treatment entry via systematic screening efforts that aim to triage individuals toward either low intensity brief interventions or referral for assessment and higher intensity treatment if needed. Examples of these service models include formal screening, brief intervention and referral to treatment initiatives (SBIRT; [@B55]) or formal addiction liaison services in hospital or emergency services ([@B6]). Beyond the effectiveness of the brief interventions themselves, a review of the relevant literature indicated the high potential of such initiatives for identifying people needing substance use treatment and engaging them in services (e.g., [@B12]; [@B22]; [@B32]). However, the evidence was also clear that there exist many challenges for implementing these care pathways, despite strong evidence of efficacy ([@B2]; [@B27]; [@B40]; [@B45]; [@B62]). Given their limited implementation in the Canadian context, the planning model included "place-holder" parameters p1 and p3 to p5, for the present, valued at zero.

Step 4: Estimating the number of individuals that will require service in each service category
-----------------------------------------------------------------------------------------------

The starting place for projecting specific capacity requirements was the Service Category described in [Table 1](#T1){ref-type="table"} and developed in close consultation with a multidisciplinary, pan-Canadian Project Advisory Committee. Although pan-Canadian in nature, they align with other international guidelines ([@B18]; [@B57]).

###### 

Categories of substance use services and definitions
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  ------------------------------------ -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Service category                     Definition                                                                                                                                                                                                                                                                                                     
                                       Home-based/mobile                                                                                                                                                                                                                                                                                              This involves withdrawal management with support provided in a client's home or other setting while the person continues to live at home or has other safe accommodation. It may also involve visits to a central location (e.g., addictions program) during the day, while returning home at night. This service may involve a medical assessment by a physician and regular monitoring by a nurse and health care worker during the withdrawal process to provide medical management and support.
  Withdrawal management services       Community/medical residential                                                                                                                                                                                                                                                                                  This involves withdrawal management in a non-hospital residential setting. Although the environment and supportive services are largely nonmedical, this service may involve a medical assessment by a physician and regular monitoring by a nurse and health care worker during the withdrawal process to provide basic medical management and support.
                                       Hospital/complexity enhanced                                                                                                                                                                                                                                                                                   This involves withdrawal management where support is provided within a health care setting with a high level of medical and psychiatric capability. Treatment can be provided with or without drug therapy but typically involves medication management, for example, for physical stabilization and withdrawal, and for co-occurring mental disorders.
                                       Minimal                                                                                                                                                                                                                                                                                                        This involves a very limited number of sessions of substance use-specific counselling activities in individual or group formats. These sessions may be quite brief and sometimes offered on an outreach basis.
  Substance use community services     Moderate                                                                                                                                                                                                                                                                                                       This involves a scheduled course of 1- to 2-hour sessions of substance use-specific counselling in group sessions or an individual format. This category also includes opioid replacement services with or without a counselling component.
                                       Intensive                                                                                                                                                                                                                                                                                                      This involves a structured schedule of substance use-specific counselling activities taking place over some days/evenings, or part days/evenings, of the week. This category may include the initial intensive phase of opiate replacement therapy. Programs are generally offered for a defined number of weeks while the client resides elsewhere.
                                       Supportive recovery                                                                                                                                                                                                                                                                                            This involves accommodation and a range of lifestyle and psychosocial supports in an alcohol and drug-free setting but *not* including a highly structured schedule of treatment.
  Substance use residential services   Residential treatment                                                                                                                                                                                                                                                                                          These services provide accommodation as well as structured, scheduled interventions and activities specifically designed to ameliorate substance use problems and/or moderate severity co-occurring disorders.
                                       Complexity-enhanced treatment                                                                                                                                                                                                                                                                                  These services provide accommodation within a health care setting with a high level of medical and psychiatric capability and which involve structured, scheduled programs of substance use treatment activities for clients with significant substance use problems, co-occurring medical/psychiatric disorders, or other complex needs.
                                       Internet-based (virtual) and mobile-based technologies                                                                                                                                                                                                                                                         These innovations are emerging as critically important in the delivery of substance use services and supports and have been increasingly harnessed to distribute educational and health literacy materials as well as deliver a range of self-administered and therapist-assisted interventions.
  Other services and supports          Mutual aid groups                                                                                                                                                                                                                                                                                              Supports available through groups such as Alcoholics Anonymous and Narcotics Anonymous are widely recognized as a key component of substance use systems.
  Housing                              This involves accommodation that addresses the continuum of housing needs of people with substance use problems, and/or co-occurring disorders. Options vary from short-term low-threshold shelter to supervised supportive housing to longer term third-stage housing with access to more limited supports.   
  ------------------------------------ -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

A Delphi process ([@B31]) was used to allocate the overall help-seeking population to the various service categories, with parameters p6--p17 referring to the proportions determined through this process to require each type of service. Parameters p18--p23 refer to transitions between service categories. A total of 30 participants made up nine expert panels with representation from clinicians (e.g., psychiatrists, psychologists, certificated addiction counselors); researchers (e.g., epidemiologists, health system analysts); and system planners or administrators (e.g., program managers, policy analysts, and information specialists). Participants came from 8 of the 13 provinces and territories in Canada, providing both rural and urban perspectives.

A three-round Delphi process with each of the nine panels yielded a consensus in each group on parameters p6--p17 ([Table 2](#T2){ref-type="table"}). For the national model, the median value was selected as the midpoint not influenced by extreme opinions. Parameters p18--p23 refer to transitions between service categories but were not estimated as they were seen by both the investigator team and Delphi participants to be too complex and dependent on regional, contextual factors for this type of national model building exercise based on expert opinion.

###### 

Results from the final round of National Delphi for Category 4 severity
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  National Delphi estimates for Tier 4 (final round)                                                                                            
  ---------------------------------------------------- ------- -------- ------- ------- ------- ------- ------- ------- ------- ------- ------- -------
  Respondent \#1                                       30%     80%      30%     50%     40%     10%     20%     60%     20%     30%     45%     25%
  Respondent \#2                                       85%     98%      60%     36%     49%     14%     10%     40%     50%     36%     49%     15%
  Respondent \#3                                       20%     60%      20%     35%     55%     10%     10%     45%     45%     25%     50%     25%
  Respondent \#4                                       65%     100%     50%     30%     55%     15%     5%      55%     40%     25%     55%     20%
  Respondent \#5                                       70%     100%     40%     35%     50%     15%     15%     60%     25%     30%     55%     15%
  Respondent \#6                                       55%     100%     30%     45%     35%     20%     20%     40%     40%     30%     35%     35%
  Respondent \#7                                       60%     100%     50%     30%     60%     10%     5%      70%     25%     30%     60%     10%
  Respondent \#8                                       80%     100%     60%     20%     70%     10%     10%     50%     40%     25%     70%     5%
  Prince Edward Island                                 65%     100%     30%     52%     38%     10%     10%     55%     35%     27%     66%     7%
  Nova Scotia                                          60%     100%     30%     50%     40%     10%     20%     65%     15%     65%     30%     5%
  Saskatchewan                                         49%     100%     40%     30%     60%     10%     20%     50%     30%     30%     50%     20%
  Fraser Health HA                                     45%     100%     40%     49%     41%     10%     28%     56%     15%     41%     41%     17%
  Northern Health HA                                   40%     100%     43%     30%     50%     20%     20%     50%     30%     50%     30%     20%
  *M*                                                  55.7%   95.2%    40.2%   37.9%   49.5%   12.6%   14.9%   53.6%   31.6%   34.2%   49.0%   16.9%
  *Mdn*                                                60.0%   100.0%   40.0%   36.8%   52.6%   10.5%   15.0%   55.0%   30.0%   30.8%   51.3%   17.9%
  Minimum                                              20%     60%      20%     20%     35%     10%     5%      40%     15%     25%     30%     5%
  Maximum                                              85%     100%     60%     52%     70%     20%     28%     70%     50%     65%     70%     35%
  *SD*                                                 0.187   0.119    0.123   0.102   0.104   0.039   0.071   0.090   0.112   0.117   0.126   0.087

*Note:* HA = Health Authority.

Results
=======

We pilot tested the model between 2011 and 2014. The 9 sites, covering 6 of the 10 provinces, included rural, urban, and coastal areas with populations from 140,000 to 1.5 million. [Table 3](#T3){ref-type="table"} shows the results of the model projection and gap analysis for 2 of the pilot sites.

###### 

Results of gap analysis in two pilot sites
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                                          Withdrawal management   Community services and supports   Residential and services supports                                                                                    
  --------------------------------------- ----------------------- --------------------------------- ----------------------------------- ------------ -------------- ------------- ----------- ------------ ------------- -----
  Pilot Region 1 Population 1.5 million   Required capacity       2,140                             2,228                               746          4,618          6,255         2,372       1,379        1,450         703
  Current no. per year                    356                     1,516                             20                                  4,945        3,409          223           776         1,157        64            
  Gap (%)                                 1,784 (83%)             712 (32%)                         726 (97%)                           -327 (-7%)   2,846 (45%)    2,149 (91%)   603 (44%)   293 (20%)    639 (91%)     
  Pilot Region 2 Population 142,000       Required capacity       176                               183                                 61           385            515           195         114          119           57
  Current no. per year                    546                     593                               135                                 0            1112           165           108         0            122           
  Gap (%)                                 -370 (-210%)            -410 (-224%)                      -74 (-121%)                         385 (100%)   -597 (-116%)   30 (15%)      6 (5%)      119 (100%)   -65 (-114%)   

*Note:* No. = number.

*Site 1.* In this region, the results showed the largest gaps relative to required capacity for the most intensive services: for withdrawal management---medical detox; for community services and supports of treatment---day/evening treatment; and for residential services and supports---hospital inpatient. This reflected a trend across the majority of sites toward a shortage in the supply of the more intensive treatment options. The 1,784 / 2,140 or 83% treatment gap for home-based mobile withdrawal management was also interesting because this region had pioneered community withdrawal management for many years with considerable success in reducing emergency room visits. However, the data still reflected the need for more such community resources.

Shortly after the pilot work was completed, the respective provincial government announced that funding would be made available for a significant increase in residential treatment beds, based largely on community demand for this level of care. The results of the gap analysis were instrumental in determining the allocation of these beds to the region hosting the pilot work because they already had the largest share of such beds in the province. Enhanced education on the need for day treatment resources, to complement the residential bed allocation, was another result. The findings also helped solidify the perceived value of mobile/community withdrawal management, which had previously been determined to meet the needs of rural and indigenous communities.

*Site 2.* The results of the gap analysis for Site 2 were of considerable interest given the significant negative gap (i.e., over-utilization) that resulted for all categories of withdrawal management services, which was quickly flagged as a possible flaw in the model. On further investigation, the overuse of withdrawal management and the service gap for community residential treatment helped identify a treatment system continuity gap. Upon discharge from withdrawal management, people were not able to access residential treatment beds that operated as a closedcycle, single-gender model; this meant waiting upwards of 6 weeks for an appropriate space. A 10-bed residential treatment facility was opened in April 2014, supported in large part by the results of the gap analysis. The program was also converted to a continuous admission, mixed-gender model, which resulted in a significant bridge to clients in continuing treatment. This conversion was met with resistance initially; however, the evidence provided by the pilot work was considered instrumental in demonstrating the value of repurposing these beds and investing in additional programming.

Discussion
==========

Aside from the utility of the identified service gaps, the process of working with the model meant consideration of new evidence-based service delivery models such as community mobile withdrawal management as an alternative to less cost-effective inpatient services, or intensive day/evening treatment as an alternative to community residential services. Further, regardless of the specifics of the gap analysis, the grounding of the analysis and planning process in the needs of the overall population was viewed as a new orientation for many stakeholders and a significant improvement on past practices. This is reminiscent of the various ways that evaluation results can be "used," quite often to encourage a new perspective or value-orientation as opposed to direct "instrumental" use in decision-making ([@B53]).

The following are several lessons learned during the pilot work, organized according to challenges within the model itself and challenges with respect to its implementation.

Challenges within the needs-based planning model itself
-------------------------------------------------------

The application of the planning model in the various pilot sites yielded interpretable information on system gaps or imbalances; this information was said to triangulate well with other local data and key informant opinion. Given this triangulation, few recommendations emerged that would change the specific parameters of the model, in particular the Delphi estimates. Broad support was also included for the approach to defining needs on the basis of a case-index measure, as opposed to strict diagnostic criteria, not unlike that used in other areas of planning in Canada (e.g., establishing the need for housing supports of varying intensity; [@B19]).

However, three important points for future consideration are the demand estimates for help-seeking (p2), the need to incorporate additional service categories, and a perceived need for a youth-focused model and a broader model for mental health services. With respect to the help-seeking estimates, we opted for estimates based on help-seeking as determined by population surveys, as opposed to setting an ideal target for penetration into the in-need population. An ideal target might be established, for example, by considering the need to, at a minimum, strike a balance between annual incidence rates and outcome, including natural recovery as well as treatment success and relapse/recidivism (see, for example, [@B7]). The estimate of help-seeking derived from survey data, rather than a hypothetical help-seeking target, was chosen because of lack of data for the kind of simulation modeling required to generate an ideal target rate with confidence in the Canadian context.

Another challenge with respect to the help-seeking estimate was evident in the experience of some pilot sites, which led to the introduction and subsequent pilot testing of a range of help-seeking parameters in order to account for local contextual factors such as a distance to travel to services and available informatics concerning waiting times and out-of-region treatment. Allowing for such flexibility led to the identification of system gaps that better resonated with local stakeholders and that also set more realistic service delivery targets.

Challenges with respect to the delineation of the nine service categories in the model were identified. Notwithstanding general agreement with the definitions and applicability of the categories used in the model, there were notable omissions from the perspective of several stakeholders. Most notable were community needs for stabilization beds and other recovery support services that would serve as an intermediary step between withdrawal management and residential treatment; housing supports ([@B19]); harm reduction-related services such as needle exchange and safe consumption services ([@B28]); and Internet and mobile technology--based services (e.g., [@B38]). Several site participants noted the lack of attention to services for family members as well as the need for a broader focus on mental health services for more integrated systems planning (e.g., psychiatric inpatient services, crisis response, intensive case management \[e.g., ACT/PACT teams; [@B20]). Although participants were supportive of the decision to include placeholders for help-seeking from systematic screening efforts such as SBIRT, this aspect of the model was viewed as important for future enhancements as well as testing of scenarios to estimate the potential increase in required treatment capacity if SBIRT were to be implemented on a wider scale. Planning requirements for a youth-specific model were also highlighted, and a model subsequently developed for the province of Quebec ([@B56]) may be scalable to the national level. Although many of these enhancements are now under consideration in the next iteration of the planning model, the perceived omissions remind us of the importance of needs-based planning models to be continuously updated as new, evidence-based models of service delivery emerge in the literature.

Challenges with respect to model implementation
-----------------------------------------------

### Challenges with the data source for population needs.

Relying on population survey data as the primary source of information for treatment needs has several advantages but also concomitant challenges from a needs assessment point of view ([@B11]; [@B44]). In the Canadian context, a national survey with sufficient coverage of substance use, mental disorders, and chronic conditions that is required to create a comorbidity-based case index is conducted only periodically. In the present project, the 2002 Canadian Community Health Survey 1.2 was used, and no future survey is assured beyond the one replication in 2012. Aside from its periodicity and keeping data current, the national mental health survey does not include the full range of mental disorders; Axis II personality disorders being the most notable exclusion. Population surveys also are challenged to adequately estimate low frequency, but critically important, nonprescription opioid use disorder ([@B41]), a particularly noteworthy challenge identified in a number of pilot sites. Populations excluded from the survey sampling also presented significant challenges (e.g., people who are homeless or institutionalized at the time of the survey, and Indigenous people living on reserve). The exclusion of reserve-based Indigenous people was identified as a major challenge in several pilot regions given their significant representation in the population, high levels of substance use and related problems ([@B15]), and their right to access off-reserve substance use and other health services.

### Disconnected data collection systems.

[@B44] note the challenges with disparate data collection systems capturing unduplicated service utilization data for purposes of gap analysis; challenges experienced in the majority of our pilot sites. This challenge was exacerbated in treatment systems that have responded to the call for closer integration of mental health and substance use services ([@B49]) and is likely to become even more of a challenge given the international trend toward increased collaboration with primary care ([@B60]). Thus, although a population-based approach calls for such a broad multi-sectoral response ([@B3]), this yields a corresponding problem in data linkage for gap analysis and planning purposes. Interestingly, the senior administrators in the pilot sites expressing a desire for a needs-based planning model that projects required capacity for mental health services also acknowledged the current state of nonlinkable client information systems across mental health and substance use services.

### Mismatch between ecological catchment areas and planning zones.

An underlying assumption in the planning model is that the commissioning of services is typically undertaken on a geographic basis. However, some residents of the planning region may need, or choose, to travel outside of their area to access appropriate treatment services. Residential facilities, in particular, have large catchment areas that may span several local planning regions. In addition, having correctional facilities or seasonal or resource-based employment opportunities in a region may cause an influx of clients into local services who are not native to the region, and thereby not reflected in local health survey data.

### Consideration of for-profit treatment services.

One significant challenge applicable to several of the pilot sites was the presence of independent or for-profit treatment services, particularly for residential treatment. These services are not always bound by the same minimum standards as publicly funded services, and there is often no mandatory mechanism in place to accurately assess service utilization at these independent facilities for inclusion in a gap analysis. Their exclusion can lead planners to overestimate the treatment gap. In Canada's largely publicly funded health care system, varied opinions were noted as to whether our quantitative gap analysis should include or exclude that part of the treatment gap filled by private providers.

### Need for support in implementation.

An important realization during and after pilot testing concerned the level of support required for implementation of the model. This included support for interpretation of the tiered severity categories, considerations for flexibility in the help-seeking parameters, and assistance estimating current service utilization and interpreting the gap analysis. This remains a concern going forward and reflects the need for an implementation science framework ([@B16]) that considers this needs-based planning approach as an evidence-informed practice for system design that requires thoughtful knowledge translation. Implementation may require a designated implementation coaching role that also includes up-to-date knowledge of current evidence-informed practices at the intervention levels to ensure that system planning is not divorced from the ensuing specific interventions in which prospective clients will ultimately be engaged.

Conclusion
==========

There is no one simple formula to assist with treatment system planning but rather a collection of tools that can be used together to inform treatment gaps and resource allocation. That being said, evaluation feedback from stakeholders indicated that they are highly motivated to use a needs-based planning model as was developed and tested in this project but also cautioning, however, that it be used as one piece of a larger planning process and not solely as a stand-alone "formula" to determine quantitative service gaps. System planners should also use other indicators of need (e.g., social indicators, key informant opinion, wait lists) and regional indicators (e.g., accessibility to services based on distance and travel time). Further, the model should be applied with the support of people trained in community needs assessment to ensure the results are being interpreted correctly and with the larger community and sociopolitical context in mind.

It is important to reiterate the challenges in modeling treatment systems that, in the end, must speak to complex environments, nonlinear individual treatment trajectories, and reverse directionality ([@B44]). The body of work in this area of research and development speaks to the need for much more sophisticated simulation modeling than can be undertaken at present in Canada given available data and information systems. This, however, should be the longer-term goal of this foundational work in the Canadian context. It is also important to note that less complex models may be a better starting place for low-income countries given known challenges with mental health and substance use information systems and infrastructure in these jurisdictions ([@B58]). The process of development and key features of this Canadian model can no doubt be adapted to other jurisdictions and contexts.
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